
SECTION II -PRIVILEGED COMMUNICATION 
PROGRAM DIRECTOR'S OFFICE 

BUDGET ESTIMATES FOR ALL 

DESCRIPTION 
1ST PERIOD 

ISAME AS DE- 
TAILED BUDGET) 

PERSONNEL 
COSTS 

CONSULTANT COSTS 
(Include fees, travel, etc.1 

3,414 

EOUIPMENT 
I - 

SUPPLIES 

DOMESTIC 
TRAVEL 

FOREIGN 

PATIENT COSTS 

ALTERATIONS AND 
RENOVATIONS 

OTHER EXPENSES 5,000 

TOTAL DIRECT COSTS 8,414 

TOTAL FOR ENTIRE PROPOSED PROJECT I 

REMARKS: Justify all costs for the first year fc 
significant increases in any other category. If a I 
pege if needed.) 

fEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE 
DIRECT COSTS ONLY (Omit Cents) 

ADDITIONAL YEARS SUPPORT REQUESTED llhis application only) 

2ND YEAR 3RD YEAR 4TH YEAR 5Tti YEAR 6TH YEAR 7TH YEAR 
L I 

3,656 3,656 3,908 3,908 4,177 4,177 4,464 4,464 

ZNDYEAR 1 3RD YEAR t 4TH YEAR 1 5Tti YEAR 1 6TH YEAR 1 7TH YEAR 

5,300 5,300 5,700 5,700 6,000 6,000 6,400 6,400 

8,956 8,956 9,608 9,608 -0,177 -0,177 10,864 10,864 

I 
ERIOD (Enter on Page f, Item 4) - s 48,019 ERIOD (Enter on Page f, Item 4) - 

I 
s 48,019 

I 

r which the need may not be obvious. For future years, justify equipment costs, as well as any 
Cuffing annual increase in personnel caHs is requested. give percentage. Use continuation 

Budget explanation attached 
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BGGREGATP BUDGET EYPLAUATIOR 

The following budget is the aggregate of the five individual 
subprogram budgets and the Program Director's Office budget. 
Individual budget items such as personnel appearing in more than 
one budget and supply items like Vhemicals, glassware, etc." 
have been combined to show only one such item each in this 
overall budget. 

In considerinq the percentages of personnel time committed 
to this project, it should be noted that.facnlty personnel, as 
distinct from staff, also receive a portion of their salary from 
the institution. This institutional salary support assists in 
covering fasulty efforts along research lines overlapping those 
in the present application. Therefore the faculty time 
percentages reflect contractual lower bounds on faculty 
commitment to this program, 

Salaries are uniforrlp increased at a rate of 6% per year to 
cover expected merit and cost of living increases. Staff benefits 
are applied based on the following University projections: 17%, 
9/J3-0/74; 18.3%, Y/74-&/75; 19.35, g/75-8/76; 20.3%. 9/J&0/77; 
21.3%. 9/77-b/78; 22.3X. 9/30-B/19. 

Budget items other than %quipmentH and "Patient Costs" are 
in general increased by 6% per year to cover inflation, except in 
specific instances noted in the individual budgets. 



n,. ,LL”LY JELIIUN II 

DETAILED BUDGET FOR 

Cann, H. 
Kretchmer, N. 
Herzenberg, L. of Genetics 
Cavalli-Sforza, L. of Genetics - :AkGREGATE PROGRAM BUDGET 
Bamett, C. 
Luzzatti, L. 
Tsuboi, K. nior Scientist 
Duffield, A. search Associate 
Pereira, W . search Associate 
Rindfleisch, T. search Associate 
Hulett, H. search Associate 
Open - Genetics search Associate 

I 

Open  - Pediatrics Research Associate 

. CONSULTANT COSTS (Include Fees and Travel) 

see attached 

emtzs per matruct 

see attached 

s 21,500 

Subtotal - Items 1 thru 8 . s 537,800 

IO. TRAINEE EXPENSES (See instructions) 

PREDOCTORAL No. Proposed s 

FOR Q. STIPENDS POSTDOCTORAL No. Proposed s 
0 TH ER (Specity) No. Proposed - s  

rRAlNlNG 
DEPENDENCY ALLOWANCE s 

GRANTS TOTAL STIPEND EXPENSES c s 

b. TUITION AND FEES 
ONLY 

S 

C. TRAINEE TRAVEL (Describ.,) S  

11. Subtotal - Trainee Expenses *s 

2. TOTAL DIRECT COST (Add Subtotala, I tem= 9 and II. and enter on Page I) t s 537,800 

Substltuto Budget Peg. S-72 P-63 
For Forms PM 398 and PHS 2499-1 GPO 930.751 



continued 

1. PERSONNEL 

Open 
Open - Pediatrics 
Veizades, N. 
Steed, E. 
Tucker, R. 
Wegman, A. 
Waters, R. 
Sakaguchi, S. 
Van West, B. 
Makk, G. 
Open - Pediatrics 
Summons, R. 
Open - Genetics 
Open - Genetics 
Pearson, D. 
Wyche, M. 
Boswell, M. 
Open - Genetics 
Open- Genetics 
Open - Pediatrics 
Open - Pediatrics 
Open - Pediatrics 
Open - Pediatrics 
Jamtgaard, R. 
Redse, R. 
Allen, M. 
Murray, R. 
Meyering, P. 
Open - Pediatrics 
Harlow, W. 
Cusumano, M. 
Open - Genetics 

TITLE 

Research Assoc.-Stat. 20 
Research Assoc. - Sot. Worker 50 
Research Engineer 33 
Research Engineer 33 
Computer Programmer 75 
Senior Res. Assist. 10 
Research Assist. 100 
Research Assist. 50 
Research Assist. 100 
Research Assist. 100 
Research Assist. 50 
Post.Doc. Fellow 100 
Grad. Res. Assist. 50 
Grad. Res. Assist. 50 
Electronics Tech. 40 
Lab. Tech. 100 
Lab. Tech. 100 
Engin. Tech. 50 
Research Tech. 100 
Interviewer 50 
Interviewer 25 
Statist. Clerk 50 
Data Coder 65 
Administrator 15 
Secretary-Prog.Dir. 30 
Secretary - IRL 25 
Secretary - Peds. 50 
Secretary - Gen. 10 
Typist 100 
Machinist 10 
Laboratory Diener 50 
Lab Glasswasher 25 

X TIME 



continued 

3. EQUIPMENT 

4 Column Gas Chromatograph $14,400* 
Mini-computer System & Inst. Interface 59,900* 
Amino Acid Analyzer 32,500* 
Event Counter 2,700* 
Digital Voltmeter 900* 
Carbon Dioxide Incubator 2,500* 
Laminar Flow Hood 1,000* 
Fluorescence Microscope 9 ,ooo* 
Eppendorf Microfuge 500* 
Buchler Power Supply 600* 
Constant Current Power Supply 1,000* 
Slab Gel Electrophoresis 300* 
Column Acrylamide Gel Electrophoresis 200* 
Destainer 200* 
Tape Recorder 500* 

Total Equipment $126,200* 

4. SUPPLIES 

Chemicals, glassware & lab. apparatus 
GC Supplies (Columns, Phases, etc.) 
Dry ice & liquid nitrogen 
Data recording media (GC/MS, Calcomp, etc.) 
Mini-computer supplies (start-up 6, continuing) 
Mass spectrometer repair parts & supplies 
Electronic parts & supplies 
Amino acid analyzer supplies 
Radioactive tracers 
Expendable supplies (photo. plates, etc.) 

$18,000 
1,100 

500 
1,800 
1,600 
2,300 
1,900 
2,000 
5,000 
1,500 

Total Supplies $35,700 

8. OTHER 

Visiting committee honoraria & expenses for 
annual symposium 

Office supplies, telephone, repor.,postage, 
publication costs, etc. 

Mini-computer maintenance 
Freight on capital equipment 
Central computer usage & terminal rental 

$5,000 

6,200 
6,000 

500 
3,800 

Total Other $21,500 



II - AGGREGATE BUDGET 
.“,I”,. I ,  -, lll”lLL”LV Y”I.II.I”I.IVr.lIV.. 

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE 
DIRECT COSTS ONLY (Omit Cents) 

OESCRIPTION 

PERSONNEL 
COSTS 

CONSULTANT COSTS 
llnclude fees, travel, etc.) 

1ST PERIOD 
ISAME AS DE- 

ADDITIONAL YEARS SUPPORT REQUESTED (Thisapplication only1 
TAILED BUOGET) 2ND YEAR 3RD YEAR 47-H YEAR 5TH YEAR 6TH YEAR 7TH YEAR 

$345,600 370,068 431,528 461,243 492,966 

EOUIPMENT 126,200* 23,000* 18,100* 5,300* 6,000* 

SUPPLIES 35,700 37,700 42,400 44,800 47,700 

DOMESTIC 4,000 4,700 4,900 4,900 5,400 
TRAVEL 

FOREIGN 

3,000 5,500 5,500 500 500 
PATIENT COSTS 

ALTERATIONS AN0 
RENOVATIONS 1,800 

OTHER EXPENSES 21,500 24,900 26,400 27,800 29,700 

TOTAL DIRECT COSTS 537,800 465,868 528,828 544,543 582,266 

TOTAL FOR ENTIRE PROPOSED PROJECT PERIOD (Enteron Page 1, item 4) - t 2,659,305 

REMARKS: Justify ail costs for the first year for which the need may nor be obvious For future years, justify equipmenr costs, as well as any 
significant increases in any other category. If e recurring annual increase in personnel msts is requested, give percentage. (Use continuation 
page if needed, I 

See individual subprojects for budget  explanations 
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Continuation page 

CONCLUDING REMARKS (Joshua Lederberg) 

The overt justification for the proposed Center is, of course, the collective 
value of the well-defined research projects that will make up its day to day work. 
However, its most important utility in the long run may be a new institutional 
arrangement that will generate now unforeseen lines of investigation. Molecular 
biology as a basic science has leaped far beyond its practical application to 
human problems. The more intimate intellectual association of gifted scientists 
and clinicians envisaged here, the development of an active interface among workers 
who spend much of their time still either in basic laboratory work or in the clinic, 
is the only possible way of advancing these applications. 

Speaking more personally, I can point to a number of anticipations from my 
own research career that might have been explored more aggressively had I then 
pressed them in an interdisciplinary context. My early work (with Tatum, Zinder 
and others) on genetic recombination and on viral transduction in bacteria was 
foreseen years ago as laying a groundwork for the development of a genetics of 
somatic cells and of means of importing reparative genetic information ("genetic 
engineering"). Subsequently, I tried to stress that the new molecular genetics 
would overtake other lines of concern about genetic impairment, and improvement, 
and that ethical issues would loom as large as technological opportunLties in 
public policy debates. While public reactions to these potentialities are in some 
respect overdrawn, geneticists obviously must inculcate and exhibit great sensitivit! 
to the ethical issues of genetic intervention and how they are perceived by the 
public (1). 

Although much of my own laboratory research might go under the heading of 
genetic engineering of bacteria (2) I have been persuaded that prenatal diagnosis 
represents the most important practical avenue of genetic therapy or rather pre- 
emption of disease. For this reason, the application of automated technologies 
(growing in large measure out of NASA-supported work) is emphasized in this 
application. 

What is more difficult to foresee is the intensive development of the whole 
repertoire of tools of molecular genetics. Somatic cell genetics is well launched; 
but we will surely also have to learn how to use specific DNA replication, 
hybridization, transcription, and translation, i.e. the full range of gene action 

vitro, in to solve pressing diagnostic problems. 

Laboratory research shares a place with other interests. I can summarize these 
under the heading of a concern for the overall process of science, and its 
application for human benefit. These meta-scientific interests have been expressed 
in the public arena, as in efforts to enhance public understanding of science and 
provision for its support. More recently, I have been more involved in efforts to 
enhance the infrastructure of science, with work on new instrumentation coupled 
with feeble steps towards the use of computers for scientific "intelligence" (3). 

The Genetics Research Center is a plan to bring all of these themes to a focus 
'on an area most likely to advance genetic knowledge -- my fundamental scientific 
base -- and to generate tangible health benefits for the mutual advantage of both 
disciplines, and to satisfy the public's motives for continued investment in the 
health sciences. 

PM-398 
Rev. 2-69 

Page 
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KEY PERSONNEL AND BIOCRAPBICAL MATERIAL 

Joshua Lederberg, Ph.D. - Principal Investigator, Professor and 
Chairman, Department of Genetics. 

Professor Lederberg will serve as the Principal Investigator 
for the overall program, and for part 1, automated screening 
methods (SC/RS) for inborn errors of metabolism. In addition, 
Professor Lederbery aaintains active research programs in 
genetic recombination in bacteria; mechanisms of D#A 
replication and reunion; interactions of environmental mutagens 
with DYA; and computer emulation of human cognitive processes. 

Reward Cann, M.D. - Associata Program Director, Associate 
Professor of Pediatrics. 

Dr. Cann vi11 assuae responsibility for coordinating laboratory 
research with clinical applications within the program. This 
will involve screening of patients for their suitability of 
participation in the relevant reseach projects, obtaining 
appropriate patients for projects, informing patients about the 
research projects and obtaining their consent for 
participation, insuring that proper evaluation, care and 
counseling are provided to patients and ianilies involved in 
these projects and planning for the application of the research 
findings to patieat care. Dr. Cann will be directly involved 
with research projects on genetic markers in amniotic fluid, 
separation of fetal cells from the maternal circulation, the 
impact of genetic counseling on family decisions and screening 
and detection of inborn errors of metabolisn. Dr. Cann's 
research activities pertain to human polymorphisms and to 
somatic cell genetics and his clinical work involves him with 
hereditary illness and genetic counseling. He has set up and 
directs a laboratory for typing for various polymorphisms of 
erythrocgte antigens and enzymes and serum proteins. He has 
initiated an investigative program for applying somatic cell 
hybridization to prenatal diagnosis of hereditary disorders. 

L.L. Cavalli-Sforza, H.D. - Professor of Genetics 

'The investigations of Professor Cavalli-Sforza have long 
contributed and continue to contribute important information on 
human population genetics. He has pioneered in applying 
demography to studies of population and genetic structure of 
man. Particularly pertinent to this program is his interest and 
work on variation among populations in the frequency of 
inherited disorders and their determining genes, 

Professor Gaoalli-Sforza als3 directs a laboratory program 
oriented toward the detection of specific binding proteins in 

P-/6/ 
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blood. The detection of genetic polymorphisms of these proteins 
will be carried out by Professor Cavalli-Sforza as a research 
activity of this Genetics Center. 

Norman Itcetchmer, H-D., Ph.D. - Professor of Pediatrics. 

Professor Sretchmec will participate in the research project 
dealing with screening and detection of inborn errors of 
metabolism. De is well known for his research and clinical uork 
in various inborn errors of metabolism. One of Professor 
Kretchmer's main research interests presently deals uith 
lactase intolerance in man. His research program also involves 
the developmental biochemistry of the urea cycle and the 
pyriaidine biosynthetic pathuay in eukaryote cells and tissues. 
He has recently relinquished the chairmanship of the faculty 
committee for teaching the human biology curriculum at Stanford 
University. Prom 3959-3969 Professor Kretchner was Chairman of 
the Department of Pediatrics, 

Leonard Herzenberg, Ph.D. - Professor of Genetics. 

Professor Heczenberg directs an active research program in 
immunogenetics with special emphasis on genetic and structural 
studies of mouse immunoglobulins and on the mechanism and 
control of antibody synthesis. The development under his 
direction of instrumentation for separating cells by means of 
fluorescent sensing has provided potential methodology for 
separating fetal cells from the maternal bloodstream. Professor 
Herzenberg vi11 participate in the project which will apply 
this methodology to antenatal diagnosis of genetic disorders. 

Clifford Barnett, Ph.D. - Professor of Anthropology and 
Associate Professor of Pediatrics. 

Professor Barnett has worked in medical anthropology for 10 
years. His research activities have dealt with cultural and 
genetic aspects of congenital dislocation of the hips, 
fertility and birth spacing of partially acculturated 
Guatenalan Indians, and mother and infant interactions in 
reference to premature infants. He has designed and will direct 
the research project on the impact of genetic counseling on 
family decisions and behavior. 

Alan Duffield, Ph.D. - Research Associate in Genetics. 

Dr. Duffield is an organic chemist who has carried out 
fundamental studies in mass spectrometry of organic compounds. 
He is presently directing research involving the development of 
a multicomponent, automated system for analysis of biolorjic 
substances. He shall apply this system, which involves d gas 

liquid chromatograph, a mass spectrometer and computer 
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facilities to screening, detecting, and studying inborn 
metabolic errors in various body fluids and tissues. 

Kenneth Tsuboi, Ph.D. - Senior Scientist, Department of 
Pediatrics. 

Dr. Tsuboi*s research interests have included the physiological 
chemistry and enzymology of erythrocyte interaediate metabolism 
and more recently, the biochemical genetics of various 
erythrocyte enzymes. He is also working oti the enzyaological 
characteristics of various priaate cell culture lines. In this 
prograa he vi11 participate in the project on linkage and 
prenatal diagnosis of inherited disorders. In particular, he 
will uork in the detection of polyaorphic enzyme markers in 
cultured amniotic fluid cells. 

Luigi Luzzatti, M.D. - Professor of Pediatrics. 

Professor Luzzatti is the director of the clinical cytogenetics 
laboratory and of the Birth Defects Clinics in the Department 
of Pediatrics. His clinical activities which are pertinent to 
this program, include comprehensive care for patients (and 
their families) with birth defects, genetic counseling and 
screening amniotic fluid samples {usually from women over 35 
years of age) for chroaosomal abnormalities. He will 
participate in the project which investigates the impact of 
genetic counseling on family decisions. 

Herbert Schwartz, tl,D. - Professor of Pediatrics. 

Professor Schwartz's research interests in hemoglobin 
synthesis, structures and function in health and disease, and 
their application to the prenatal detection of hereditary 
disorders involving hemoglobin, e.g. sickle cell anemia crnd 
thalassemia, will be incorporated into the program on exploring 
the maternal bloodstream for fetal cells. Dr. Schwartz will 
COlldbOCdte with Drs. Herzenherg and Cann in preliminary 
studies of fetal erythrocvtes separated from maternal blood. 
Dr. Schwartz directs the hematology service of the Department 
of Pediatrics. 

Other members of the Departaent of Genetics who will not 
participate directly in this program but with whom ve interact 
daily are Dr. Eric Shooter (Professor) dnd Dr. A.T. cidnesan 
(Associate Professor). Frofessor Shooter directs research into 
the structure and mechanism of action of the nerve growth factor 
protein. Dr. Ganesan is investigating the genetic control of 
chromosome replication in B. subtilis. the chemical basis of DEiA 
replication, the mechanism of genetic recombination during Dt~b 
mediated transformation and the role of the nuclear membrane in 
chromosome replication in mammalian cells. 
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The clinical and research interests of Professor Irving 
Schulman, Chaiman of the Department of Pediatrics, are devoted 
to various defects of coagulation, including inherited disorders. 
Other members of the Departaent of Pediatrics whose clinical and 
research activities relate to this prograta are Dr. Phillip 
Sunshine (Associate Professor of Pediatrics) and Dr. John Johnson 
(Assistant Professor of Pediatrics), Director and Associate 
Director of the Revborn and Premature Infant Nurseries, 
respectively. Dr. Sunshine and Dr. Johnson are together 
investigating the metabolic consequences of neonatal ornithine 
transcarbamylase deficiency and detection of heterozygotes for 
the gene which determines this disorder. The research activities 
of Dr. Merton Bernfield, Associate Professor of Pediatrics, are 
designed to assess the aorphogenetic behavior and cell surface 
properties of human cells and to utilize these assessments in 
studies of cells derived from individuals with birth defects, Dr. 
John Gribble, Assistant Qrofessor of Pediatrics, is a pediatric 
hematologist whose research activities have dealt with in vitro 
biosynthesis of hetaoglobin and biochemical and physiological 
aspects of pinniped hemoglobins. Dr. Gribble's clinic& 
activities involve evaluation and treatment of patients with 
hereditary disorders of blood coagulation, including genetic 
counseling ot their faailies. The clinical and research 
activities of Dr. R.O. Christiansen (Assistant Professor of 
Pediatrics and Director of the Pediatric Pletabolic and Endocrine 
Service) an3 Dr. Judith Koehler (Assistant Professor of 
Pediatrics and Director of Pediatric Neurology) are quite 
relevant to the Genetics Center program. Even though the research 
activities of all of these individuals will not be supported by 
this grant, we are including bibliographic sketches on each of 
them because of their relevance to the overall Genetics Center 
program. 

Within one or-tro years after the activation of this program 
we anticipate the ditect participation of one or @ore colleagues 
from the Department of Obstetrics and Gynecology. A search for 
chairnan of this department is presently under uay, and ue expect 
that this individual will bring competence to Stanford in fetal 
physiology and fetal monitoring. We look forward to interacting 
in this program with our obstetrical colleagues in various 
projects pertaining to antenatal detection of genetic disorders 
and selective abortion. 



Principal Investigator: 
(unless otherwise noted) 

Research Support Summary for Departments of Genetics and Pediatrics 
Relevant to Genetics Research Center 

Program Director: J. Lederberg 
Associate Program Director: H. Cann 

HOWARD CANN 
Associate Professor of Pediatrics 
Department of Pediatrics 

Grant Title Current Year Total Award Grant Term Budgeted 
% time 

1) NIH:HL-15008 Pre-Natal Detection of Sickle Cell Anemia $ 38,717 

LUCA CAVALLI-SFORZA 
Professor of Genetics 
Department of Genetics 

1) AEC:AT-04-3-326 Mutation Rates and Mutational Loads in 32,000 
Man 

2) NIH:NS-10711 Genetic Study of Metabolism of Neural 
Transmitters 

65,000 

3) NIHiGM-20467 Gene Diffusion, Natural Selection and 
Drift in Man 

47,587 

ADAYAPALAM GANESAN 
Associate Professor of Genetics 
Department of Genetics 

1) NIH:GM50,199 Development Award-Research Career Program 21,433 
Chromosome Replication, Recombination and 
Cell Division 

2) NIH:GM14108 DNA Synthesis and Genetic Recombination 34,902 

$118,000 g/72-8/75 

32,000 10/72-g/73 10% 
(Renewal pending) 

207,000 g/72-8/75 20% 

147,351 5/73-4/76 20% 

Support recommended for 2 additional 
years ending 12/31/75, the amounts to 
be determined annually. 

211,996 6/72-5177 50% 



LEONARD HERZENBERG 
Professor of Genetics 
Department of Genetics 

1) NIH:GM-17367 

2) NIH:AI-08917 

3) NIH:CA-04681 

4) NIH:HD-01287 

Automated Cell Sorting - Clinical and 
Biological Uses 

Genetics of Immunoglobins 

Genetic Studies of Mammalian Cells 

Fetal-Maternal Immunological Inter- 
actions 

JOHN D. JOHNSON 
Assistant Professor 
Department of Pediatrics 

1) United Cerebral Developmental Aspects of Heme 
Palsy Protein Catabolism 

NORMAN KRETCHMER 
Professor of Pediatrics 
Department of Pediatrics 

1) NIH:RR-00081 Clinical Research Center for Premature 
Infants 

2) NIH:HD-02147 Biochemical Studies of Development 

3) National Found. 
CRBS-252 

Growth and Differentiation of the 
Placenta 

4) NIH:HD-CC047 Human Development and Pediatrics Train- 
ing Grant 

5) NllH:HD-00391 

b 
*; 
P 

Regulatim of Enzyme Action During 
Development 

160,802 585,977 l/73-12/75 15% 

52,774 246,386 5/69-4/ 74 20% 

80,994 424,981 9172-8177 30% 

38,198 222,897 5/73-4178 10% 

28,772 

418,532 

206,593 

23,293 

90,588 

42,289 

53,322 7/71-6/73 

1,974,008 10/69-9/74 5% 
(Renewal pending) 

1,309,278 6/66-5/74 15% 
(Renewal pending) 

23,293 7172-16174 15% 

448,936 7170-6 J74 10% 

183,822 g/68-8/73 15% 
(Renewal pending) 



NORMAN KRETCHMER (continued) 

5) NIH:CAl4917 Pyrimidine Synthesis and Cellular 
Proliferation in Colon 

7) Educational Found. Epidemiology, Etiology, and 
of America Physiology of Diarrhea in the 

American Indian 

JOSHUA LEDERBERG 
Professor and Chairman 
Department of Genetics 

42,689 

45,156 

1) NASA:NGR-05-020 Cytochemical Studies of Planetary 180,000 
Micro-organisms 

2) NIH:AI-05160 Genetics of Bacteria 60,000 

3) NIH:RR-00612 Resource Related Research - Computers 194,408 
and Chemistry (E. Feigenbaum, Principal 
Investigator; J. Lederberg and C. Djerassi, 
Co-Investigators) 

4) NIH:RR-00785 Stanford University Medical 
Experimental Computer Facility 
(SUMEX) 

765,573 

5) NIH:GM0295 Training Grant in Genetics i43,964 

GILDA LOEW 
Research Associate 
Department of Genetics 

1) NSF:GB17980 Quantum Chemical Investigations 
of Heme Proteins and Ferredoxins 

2 2) NIH:DAOO770 
w 

Quantum Chemical Szudfec ef Opiate 
Narcotics 

130,737 6/73/5/76 20% 

92,915 7/73-6/75 5% 
(Renewal pending) 

3,800,OOO g/60-8/73 
(Future support 

dubious) 

11% 

280,000 g/68-8/73 15% 
(Renewal pending) 

6i5,OOO 5/71-4174 0% 
(Renewal pending) 

4,246,621 8/73-7J78 
(pending) 

20% 

755,550 7/69-6J74 15% 

34,799 34,799 2/72-l/74 50% 
(Renewal pending) 

57,557 184 * 139 g/73-8/76 
(Pending) 

50% 



ERIC M. SHOOTER 
Professor of Genetics 
Department of Genetics 

1) NIH:NS04270 Molecular Neurobiology - Proteins 
in the Nervous System 

2) NSF:GB31982 Structure and Mechanism of Action 
of the Nerve Growth Factor 

KENNETH TSUBOI 
Senior Scientist 
Department of Pediatrics 

1) NIH: Contract- Biochemical Parameters of Primate 
Div. of Biol. Cell Cultures 
Standards 

84,558 404,979 12/70-11/75 40% 

60,000 60,000 l/72-12/73 20% 

23,598 47,196 6/72-5 J74 
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BIOGF:RPl-IICAL SKETCH 
lGivc the following information for allprcfcGcw~l personnel listed on page 3, beginning with the Principal /nvA-tigator. 

Use continwtion p.?gc’ a~:d fol!o;v rhe same general format for each pe,son.j 
--- 

NAME TITLE BIRTHDATE IYo., Dab/, Yr.) 
Clifford R. Barnett Associate Professor of Pediatrics 

Professor of Anthropologv 8/17/29 
PLACE OF BIRTH (City, State, Country] 

--- 
FCiESENT NATIONALITY I/f non-U.S cifizen, 
in6’icate kind of visa end expiration date) 

SEX 

New York, New York U.S. Citizen 
m Male l-J Fenlol;: 

EDUCAl ION (Begin with baccalaureate training and include postdoctoral) 

INSTITUTION AND LOCATION DEGREE YEA? SCIENTIFIC 
CONFERRED FIELD 

The City College, New York, New York B.S.S. 
Cornell University, Ithaca, New York M.A. 
Cornell University, Ithaca, New York Ph.D. 

1950 Anthropology-Psychol$;: 
1951 Anthropology 
1960 Anthropology 

HONORS Executive Board, Society for Applied Anthropology 1967-70, Vice-President, 1971-72, 
President 1972-73, Past President 1973-74; Executive Board, Society for Medical 
Anthropology 1971-73; Chairman, Committee on Ethics, American Anthropological Association, 

-.- 

Cultural Anthropology 

RESEARCH SUPPORT I.% instructions) 

I Investigator 

Research Grant: Genetic Studies in the Lake Atitlan Basin, Guatemala, GM 15593; $13,133 
for the current year; $300,000 for the six year period 1967 - 1973; 
National Institutes of Health. Howard Pi. Cann, M.D. - principal investigator. 

RESEARCH kr:D/OR PROFESSIONAL EXPERIEF!CE IStar:im v/;thpresentposition, list traininqandexperiencerelcvant toarea Sfprojjcct Lasta:; 
Or mat representative publications Do not exceed 3 pages for each individL:al. ) 

1964- Associate to Full Professor, Anthropology; Associate Professor, Pediatrics, Stan. :Jr,;1 
1964-1970 Assistant Director to Acting Director, Program in Medicine and the Behavioral 

Sciences, Stanford University. 
1962-1964 Research Associate to Associate Project Director, Navajo-Cornell Field Health 

Research Project, Dept. of Public Health, Cornell Univ. Xedical College. 
1961-1963 Resident Anthropologist, Navajo-Cornell Field Health. Research Project at ?!z-q Fzrzs, 

Arizona; Resident in ?rofessional Practice, Russell Sage Foundation. 
1955-1961 Senior Research Associate to Team Chairman, Foreign Areas Studies Division of Specid 

Oper.ations Research Office of the American University, Washington, D.C. 

Publications (selected) 

"Untreated Congenital Hip Disease: A Study of the Epidemiology, Natural History and Social 
Aspects of the Disease in a Navajo Population". With D. Rabin, W. Arnold, R. Freiberger and 
G. Brooks. Supplement, @erican Journal of Public Health 55, 2. 1965. 

"Genetics of Diego Blood Groups in Guatemalan Indians: Use of Antiserums to Diego a and Diego b 
Antigens". With Howard M:Cann and Betty Van West. Science, 162:1391, 1968. 

"Neonatal Separation: The Maternal Side of Interactional Deprivation". With P.H. Leiderman, 
R. Grobstein, M. Klaus. Pediatrics 45:197, 1970. - 

(publications continued) 
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Publications (continued) 

"Child Spacing in a Highland Guatemala Community". With Jean Jackson and 
Howard M. Cann. In Culture and Population: A Collection of Current 
Studies, Polgar, (Ed.). Monograph 9, Carolina Population Center, 
Chapel Hill, 1971. pp. 139-148. 

"Health Care Experiment at Many Farms". With W. McDermott and K. Deuschle. 
Science 175:4017, January 7, 1972, pp. 23-31. 

"The Effects of Denial of Early Mother-Infant Interaction on Natemal 
Self-Confidence". With M. Seashore, A. Leifer and P. Leiderman. Child 
Development 43:1203, 1972. - 

"Effects of Mother-Infant Separation on Maternal Attachment Behavior". 
With A. Leifer, P. Leiderman and J. Williams. In Press, Personality 
and Social Psychology. 
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BioBrhical. Sketch of Dr. Merton Bernfield -- 

1'8;~ Two, continuation of page one 

PLblications -... -- --- 

Bernfield, M.R. and Nirenberg, M.W.: RUA Codewords and Protein Synthesis. 
Iv, The nuclcotide sequences of multiple codewords for phcnylaianine, 
serine, leucine, and proline. Science 147, 479-484, 1965. 

Bernfield, M.R. and Rottmzn, F.M.: Ribonuclcase and Oligoribonucleotide 
Synthesis. III. Oligonucleotide synthesis with 5'-substituted 
uridine 2', 3'-cyclic phosphates, J. Biol. Chem. 242 4134-4143, ..-' 
1967. 

Haenpaa, P.R., and Eernfield, N.R.: Quantitative Variation in Serine Trcnsfc;l 
Ribonuclcic Acid durir;SEstrogen-Induced Phosphoprotein Synthesis in 
Rooster Liver. Biochemistry g, 4926-4935, 1969. 

Bernfield', K. R. : Collagen Synthesis during Epitheliomesenchymal Inter- 
.actions. Develop. Biol. 22, 213-231, 1970. 

Eernfield, >I.R., and Vessells, N.K.: Intra: and Extracellular Control of 
Epithelial Korphogenesis. Develop. Biol. Supplentnt 4-, 195-249, 
1970. 

Bernfield, M.R., Banerjee, S.D., and Cohn, R.H.: Dependence of ,Salivnry 
Epithelial 1lorphology and Eranching Morphogencsis upon Acid Huco- 
polysaccharide:Protein (Proteoglycan) at the Epithelial Surface. 
J. Cell. Biol., 2, 674-689, 1972. 
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Howard M. Cann, M.D. 
PLACE OF BIRTH (City, State, Country] 

‘Associate Professor of Pediatri s March 3i, 12;: 
PRESENT NATIONALITY (If non-US citizen, SEX 
indicj te kind of visa and expiration da tel 

Chicago, Illinois U.S. Citizen I D hlzie 0 Female 
EDUCATION (Zqin cvi:h baccalaurcste training and include poztdoarorall 

INSTITUTION AND LOCATION I DEGREE I 
YEAR 

CONFERRED I 
SCIENTIFIC 

FIELD 

University of Colorado, Colorado B.A. 1950 Chemistry, Gun Laude 
(General Studies) 

University of Colorado School of Medicine, M.D. 
Colorado. 

1954 

. , 
HoNDRS 1971 - 1972 National Institutes of Health Special Research Fellowship, Genetics 

Laboratory, Department of Biochemistry, University of Oxford, Englad. 
1966 - 1971 Scholar in Academia Medicine, The John and Mary R. Markle Foundation. 

I 
MAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT k-M “‘I - b +---+ 

Human Somatic Cell Genetics ASSOCIATE INVESTIGATOR 

RESEARCH SUPPORT (See instructions) 
Research Grant: ‘Genetic Studies in the Lake Atitlan Basin, Guatemala, GM 15593; 
$28,260. for the current year; $300,000. for the six year period 1967 - 1973; 
35% effort; National Institutes of Health. 
National Institutes of Health Special Research Fello\Iship for sabbatical leave at the 
University of Oxford (Professor-Walter F. Bodmer), Genetic Control of ?ucan Transa?2x:?:i.: 
Antigens, l-F03, HD51401-01; $12,371. for one year, September 1, 1971 - August 31, 1'172,- 
100% effort. 

RESEARCH AND,‘GR PROFESSIONAL EXPERIENCE /S:ar:irrg v.:ithp;esentposition, /i:t trainingandexperiancer~;rvant toarc’s cf,?rl;,-!l; i.;: c : 
Orfmxt representative publrcationr Do not ex cecd 3 pqes for each ino. didual.) 

September 1, 1971 - 

1970 - 

1964 - 1970 

1963 -‘ 1964 

1962 - 1963 

1960 - 1962 

1957 - 1960 

1956 - 1957 

1955 - 195G 

1954 - 1955 

August 31, 1972 National Institutes of Health Special Research 
Fellowship, Gene tics Laboratory , Department of 3iochenistry, 
..H+?gr,si ty of Osf ord , England. 
Associate Professor, Department-of ,Pediafrics ti,Stanford Un,iv.ergity 
School of Medicine. 

.W’ ) 

Assistant Professor of Pediatrics, Stanford University School of 
Medicine 
Instructor, Department of Pediatrics, Stanford University School cf . 
Medicine. 
National Science .Foundation Senior Postdoctoral Fellow, institute 
of Genetics, University of Pavia, Pavia, Italy. 
Postdoctoral Fellosr, Department of Genetics, Stanford University 
School of Medicine, Palo Alto, California. 
United States Pub1j.c Health Service, Washington, D.C., Director, 
National Clearinghouse for Poison Control Centers. Draft 
Classif ication: 4A. 
Assistant Resident and Senior Resident in Pediatrics, Stanford 
University Hospital, San Francisco, California. 
Assistant Resident in Pediatrics, Cniversity of Colorado >Iedica1 
Center, Denver, Colorado. 
Rotating Intern at San Francisco Hospital, University of California 
Service, San Francisco, California. 
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'Committees and Consultant 

1968 - Committee on Drugs, American Academy of Pediatrics. 
1965 - 1968 Genetic Consultant, Hereditary Defects Unit, California State 

Department of Public Health. 
1965 - Genetic Consultant, Congenital Malformations Branch, Epideniolcgy 

Section, Dental Health Center, U.S. Public Health Service. 

Societies and Organizations 

American Academy of Pediatrics 
American Association of Poison Control Centers 
American Federation for Clinical ,Research 
American Public Health Association, Epidemiology Section 
American Society of Human Genetics 
Western Society for Pediatric Research 

Specialty Board Certification 

19tio American Board of Pediatrics 

State and National Certification L__- 

Diplomate of National Board of Medical Examiners 
Licensed to practice medicine in California and Colorado. 

_ 
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1964 Society for Pediatric Research 
1963 - 1968 Research Career Development Award, National Institutes of Health, 

U.S. Public Health Service 
1962 - 1963 National Science Foundation Senior Postdoctoral Fellowship. 


